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#«fc##lf 6*1*. 

±l5®^SSSi:LTtt, JfSL<tt70~300t:, AOffSKBlOO 
-2 5 CC, 3ECJ:9tf* L< I* 1 5 0~2 0 0"CA ? W6*lS. KMC 
ft**-»T, *9ttflFf*5 0 6 4 5 8 2#**BMWt»5 4 7 8 8 7 9*4£CB 

l^U #S#flFf&5 2 7 5 7 7 3^&£©#&TyM«£#£^«>ffl*MtL't 
t,J:V%U *fc, #H»l*»5 2 2 9487*&£ElB*©#are. 

MsstfSM*, a*;ii®iss-&-e&6*t.fcmK, salt**, 
S6c, ssv^ttJsBacssR-rsitSRjRas^ ^^^©ssv^s^ttwfc* 

3eai*«M*0«*i^RflWA'** , WBfWf»i: tT«v^6*L4. S6C, #?LK 

a**R«iS"c* a *s afefc^ua-efc * a* ate ra*j & v\, 

ft*, *»WC*V^T, jl»«c< fct— «*»*3L*©«t-f 30-1 00(5 
L< tt5 96JSUt, IC«tO!ffi L< ttl 0 9fiUUh;&*#?L@© iC^ffll^nS, 
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»JBUfitfE©ffiA»&»Ea*tt3B««-fri*»*OBETifc«B*36*3 0 0-6 
OOjimCis^T, 0. 0 2 5m ! /gKi. <f?£L<fiO. 0 3m»/gJJUb, 
«&C»*L<«40. 0 4mV'gJ':Ui©^©a 5 ffl^£>tt*. *^^©^)*t?t± 

S-ttS^j* ftttHfa»&, flraflWBftMr«BCftfcftl*tt£'t-« 

A, Jttft (**) KB (**) *y->A, KlV^f^A. - 

»<fc^3f, i^Uy*#-*-H!tif©**W, 2. 2' -T^tTX (2-** 
^Dtf*>7S-^y) rlHHfc* 2. 2-TVfcf* (2- (2--T S^'/'JV 
-2--OU) ^d/O) -*S*S, 2. 2' -T>/t*^ [2-y^;U-N- (2 
-tKn+->if» --rntr*>T5K] &£©**£& 7 2. 2' 
-7 "/If* (2-^^^7 B Dlf^V75 5>» 17? <J;vStSJ&:^©**§— 

?> c t mm l r t» «t v >„ 

L < t* 1 0 0 KSXUT, T Vft**-C 5 «Jt«iSlT, » * L < » 1 MiKJAT 
, **tt*»fT1011«ttT, «f* L<B5lft%filT, #®Stt3JT?2fi 

"C, fro 1 5 0 um*ffi<?> , tirf-%ZmTZ8im<DM&& 1 OllKttToWI# 
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*fc. *»wcffli>««re{*:»iBtt, $*« ! i~5o%m »*L<f*i 

UTHSA-StO-efe-S. *©£***«SV-*»£\ x*#S/a6**fl>WW0 
ffittffiflicasinsn, jfc^-eans&stt-s, ^ne.©^fflfi(±. «®j£^* 5 S6ffirS 

. 005~2*fia5, £F3:L<ttO. 02-1. S6C(ff*L<liO 
. 0 6-l«»»T?*9, IBBtlfflSr^-ra^JftWitfO. 1 ~ 1 
fflll-e* 5 £ i: A 5 <fc 0 iff* L \\ 
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^Sa^©aHfeSSttS : *t<ti5 0~2 3 0"C. ctO»^L<«± 100-200 

x « * -> «#*© smho mm&^Tk^^mtam.^ ±mmm * » rn a 

rcioWtMifcUtli, 0U;U£, x^uv^'J 3-^s?^'J i/Vfrx.-?- 
;K *''Jif l/yy^'Jv/^x-f^ ^>J-fen-;U^';^U->v?;Vx-7 i ;V 
S? ; T'J-feo-;ud?U^'Ji'i?;wx-^;W, ^'^'J-bn-^'J^'Ji'^ 
:/o fcf U- v^'J a— yui^'J ->s?;ux--r;i/, ^'J/oifL-v^'Ja- 

**/-fu\Zfl,Y <)* YZ-i/i/^vmo?*) i/VMt&fa : xtf^oyut K M V, 
xtryn^E t K'J ^©xtf/NO t K 'J V : ^*^*>i'>'/ l J ->i/;wx^ 
n-ya tf x*yiv?/'J>">'^x7f ;i^© * x * y ^ 'J •> v ^ 

xx^;u:3. 4-x#*->5'^n's+-9-y*;v#vK-3' . 4' - 
x**^->? a^+^^x^x;U (i$d d o£ :*aH-TF» 2 0 2 1 , 

->*;ux-x;w©<i: ^'J i'f'^x-f 
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y^ijn-ik 2. 2, 3 — *>9*J*-»'. #*)-fu\£ 

U>^'J3-;K ^UHr'Jy. aRU^y-teUV, 2-"/fy-l, 4-5>*- /U 
1, 4-y^yy^-;K 1. 5-'<^9>*J* — fl'* 1. B-^-frV^* 
x 2 -^n-^try^y * y — ;k 1. 2 - ~> 9 O's*-* y — ;K h 

V ^ f h - iffi!)#«7^ ^ - ;H^«! ; U y y 7 ^ V , *J 

jl^u^v ] )7 ^y, h'Jxf i/>fh7^x fh7xfi/y^y^y, ^ 

y? y. rf?'J75 KjK'JT^V, * 0, Jxfl/y>f ? >m<D&m 

Mi^tr, ^ne>#tfT 5 y ^/Nox^°#f>>fl:^^^>^^ ; 2. 4-h'J 

U>^>fV^7^-h, ^^l/>y-fV'>7^- b^GD^ffi-f V->7*- 

Mfc£46 : 1. 2-x^uy tf***-*VU y^cD&m**-**/*) >it&%) : r 
-^g > K^v^n tT;i/h 'J^h^yv7>, r -7^7 a n^h'jy h^r'> 
y^^v^/A^'JV^J; 1. 3-y*#V^>-2-*>* 4--** 
3-mV5>-2-rA 4. 5-SM**-l. 3-^**V9 
>-2-*y. 4. 4-^^V-l. 3-3>**V9>-2-*>* 4-x* 
, u _ lf ^y- 2 + 3-S*** 

y^y-2-*y. 1. 3-i?**V>-2-*>* 4-^^-1. 3-5>* 
^- 9 - > _ 2 -*y> 4. 6-SM*-;u-l. 3-5?*#*>-2-*y, 1. 3 

-^t^v/^-2-tvf07;^^i)-^- Mb&tt : 
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*#S(B©&*ail&*:k&S. :®'M< tin 

s/3t^^#»ffLT^* **#*•>*«*#©» 

o 

•C 4, #&#J©!R;fcfi-»fl§»5|e^©?RJK& S V ^ cf T , 

sinm < ha > a s n & ^ *\ w=t e> A ? xjg#j * * - a* t * y-r 

« 3 5 TC JA±, «fc 0 Jfr * L < li 4 0 tJaLLU* 4. 

L< tt3 OtlJyJ:, J:0«ffS U< «3 5 , CW._hTSIKFa1gfi>i< 

vM4»*aflE*«arsfT, «^-©^*i-a<»±ufc9, 3S#8M8ai©<£«a!«* s 
**ffiTrattisitiae>n*©-cffiK*»*-a. 
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, fffUlil 0 01C*St, J:O6FSL<t±8 0t;*«S-CS)0, 



|g0Sn^etxt±simijn^ Sitting «fcaunllh«c if *««v-» tfc, S£- 
#SW!Ci5V*T, »*ttttfc»i, »*tt»B»3R*«, i:vNCl6#snr, y<=> 

r;U3-;Uffi, MfcMMMIr. 7*ftH, Kay<-#* 
) IB, i/7/7-bf-HS, s/^n^v^xvfrif©:* U7 -r VJI, ^?>"I 
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«0qMM»L 7 5 KM, -ST 5 yfc**, 5 yfl^Mfc. HIST 5 Wfc 

•?rUt, ffai:**#JO»J«»4»*U<tt6 0X:«±, «t OftPS L < t* 1 0 Ot 
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Ltl~3 0ii%, L< tt2~2 Ofifi%, J:0<!fSL<tt3~l Ofifl: 
R*?ji|»5l5©KJR^fi|Sl±'&: i: ©9S.JK4tt3=©ffi<6 A" €> , 

*rc, mizE-rs, *»tt*astt«*j:c/**ttj«»-f*»e>a«fnfc 

9Jf*LV\, 

, T>*-y, ^S67y*x->A, ffi«E8& Oft) , ffiSitlfc*^ OK) . ^*5iEI8 
Oft) , «*, **Si*a>&»:H'l.fc<l>fc< fct li<5ft^fre$.5; kifiiO 
Jf*L<, *'JT§y*J:if/*fcttM5l»** OK) XafeS c k tf&b&Z L 

) , t/7'j^75 Vki?7 l J^75 * V 7 'J ^7 5 V k N- 7 
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^;u7'j^7^ voM^ ^;7'j;i/7; >tv7^W7 , J^7> ; e 

7^>, k-^7^ >\ *° 'J 7 ^ K*'J7^-x^DDt KU >MJ5§^ 



T Jim. *»»tt(Z)*4«McD»^, 9R*tt»»»*OH»» 1 0 0 

MffiCWLTO. 0 0 5-10*435. $?£L<teO. 0 1- 511^ £ £> 

So Sfc, 0. 0 0 5**»*«<Z>^fc^jtTr«:. S5iDflET©!RJKfi^!RJRait 

tfcl^ **-/U7/U3— /U, xf;U7;l/^-;K n -^n e^7 — 

;K <f y ~fu tf^T;i/n— ;k n-yf^7;u^-;K ^v7f^7;^-;k 
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mttztfi. a*?, °&*&®mw*.omMft i o om&m-MLx, o-ioas 
3 ) ga*t£»Hit&* c &tt*u * * tr»* * a* t sjsBtr l » s 

Mfc&V^ *fcJ^tt^CJ:01nJ»^«fc**Jn!feir©»|ft#l9:CJ:0, RJR4* 
tsKsMUR, A-KW7^- SEMttMtt, -<^h*<BWi, 

toi^ftwisga, *t^j©is^t, fc«fco t 3Sffas«S'J©<s«K-&v>-eai[* 

ft-JiUi* «*«6»~1 000», »SL<fil 0»-600», «t'3»SL< 
B20»~300 ttgSfln&gmf S3fc*»»*LV^ 
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lOBfiLh, »*U<»2 0BJSl±, J:0tf*Ktt3 0BttJblW 

Og/g£lL «fc9ftf$L<tt2 5 g/gM^L, *^ S&iR^g^ft-t 
atl^-C, 117, ^2©^*i:LT, x#*->»**«>a5«*lC <£ 9*iBifi:8a« 
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ifci^ t »i , x # * -> S-g-* ©2S«jffl L. T v > s * ;u * •> =Sr #T -5 98. 

rrt?, ±ga*«*«tfc L-ctt, «»;«©*»©, i 5 orm s 

«s^€«v^^i:A5ortg-efe-5A 5 . 5&m©®^e>, r-t k v&tr©{6»y h > 

&££LT, Xf^T^n-^K xf*7^n-/K ^Dtf^T^a-A. -f V 
yntf^r;i/3-;K t -yf ^7;^-;^®M i 5 Ot*l, Jf£L<tt 
Mio otjfeiiofiaT-n/a-AW^jgFacffliwana. 

*J6BTJ:0ffSL^MlB, ±E*i:a*tt*«*llfc©«-frJi:©*II!*, 

**«t-5 ±ias*tt«»*tt«»»5ic©fl;*aj*c* 

SSnitf, ±BS*Jt©««tll*«**«C^H(IKikK: J: OfllB^TIB-e**. 
-5 0: 9 9-5 0©®HT&S„ 3=fc, »»*©ttffi*tt, 5&*tt8ffii)f&* + 

©«aas«jw*-^a»*©«5»j»*cj:oTafi:ft3esn**«, 

flit&Sri 0 OSfiSP^fcO 5 0-2 0 0 SfSKIil 00-1000 

aS^©36ffl-Cab-5o 
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^n&©**C*VN-C, ft»H#W»*l 5»~2«HW, #2 L < «* 3 08>~ 6 0 

J»ftOffiA»e>, JE<ffiV^-5.r L < itmUZMx.. 3 0 

~100C, iDiff L<B4 0~8 0t, $ &C» * L < fi4 0-6 Ottife 

«»JfiDJS#*tt, ffSL<B2ppmUT. «t 0 SSFS U < «NDK *-Cfl£*3H 
5. fio, ±fEK;4<#J»3re(±, flDflETw&iRfg^a 5 2 0 g/g Uk±. »S t < 
B2 5 g/g»±&fiH»LT^*C: fc*»J:«3»a L<, ^n?.tltt«*^IW©* 

K (g/g/sec) «r, *ffi3Bara©«bktttt*»*©Rtt^*tt*^S<» 
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±l2^*it®fiit!)^(i, *?S5 0 g/cmHrfcl*a£S-fc£*c*fr-f5anff 

WttOtCt**. <RiR)ggtt, SamHffcifc^-CffiiKtt^aO. 0 2 ( 
g/g/sec) tt±, J:«9»SL-<tiO. 05 (g/g/sec) U_fc, 
CSFSL<ttO. 1 (g/g/s e c) J^±it5»e>nSo 

g/ c m l C*»**31*«*C»-r 5;&DffiT©9&JKf&35£'>fc < t *i 2 0 g/ 

gcsfitftsi:. w^t, Ax»2 8«f»}HB*ini-ea3esnfc»«3S« (s 

/g/sec) BfiTtSi^tfeS^ti^Ililfc. 

*3&WCfflV^n*±fEl*®?gHi8Ji: LTti, #*L<ttHLB (Hydrophile 
-Lipophile Balance) =7H±, S&Ctt9W±, £ €>Cti 1 1 J3Lh© *>©■"££ 

. ooi~2S»35, »SL<eo. o i ~ i asa5, $ e>trsf* l< Jio. o 
2~o. ssaaJwffiHrt^fe-So mmmt^o. o o lfisasio^fcv^-g-, 

7i9&iK&S©3fc«!&:ga 5 jLe>n*c^fcr j6» 0 JnffiT©«S.JRe^^cir* 5 *^ T 



(34) 

>7-br- K 7f7 'J ;l/7 5 >7tf - h§®7M^7 5 7^') )VY 

•JXf;l/7> : ex^A^07-f h\ ^f7 , J^h , J^f;l/7> : E-»)A^D7'f 

»JKf&2p#'>ft< £^2 0 g/gCitSffiSB«»:J:-5Til«)P>nfc^I«» 
5ESn^»JRaUE (g/g/sec) *ffl*««CDR*tt«B»*©a«a 



(35) 

*f*f*. -Tfctofc, a*iJ5JgH4^ofcffiSt53o©»tt (in 

-e* oT. x.#*->g-£-*©3&l8*!lK: J: -3 T±iE9R*t£ffiMffiJe»5fc©3IM;£# 
ftt&R£n, fi.o, ±ES6«WO»#** , 2ppmJaT, »4L<BND-C*T? 

L<tt, *5S5 0 g/cm^fcSaDffiTwBUKf&^A^ 0 g/m l «_h, =fc9ftf 

-eab-5„ 

iB8^18>3|c©&g* 5 3 0 0~6 0 0 l^/m©*4^•^r^3V^T, 0. 0 2 5m*/gJA 
_h, #$L<ttO. OSm'/gfiU:, i0ff4L<B0. 0 4 m 2 / g tt±ffl t> 
©TfcO, *P^lffl#-C^$nfc®.JR31SA ? 0. 4Uk± (g/g/sec) , 
&?£L<liO. 7 (g/g/sec) ElJiCtfflt&S. 

»**!!»***, '? a -tr X W C 5S>^ J: < # 6 

n* 0 
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frfrSfc-frfctt, #g*tf!F^4 1 7936 7f, '*BttflFJ*4 1 90563f 
. *BWIF*45 0 06 70^ *BMMt*4 6 9 3 7 1 3*. *iftf4 8 
1 2486t. #B#fffS4 8 6 3 9 8 9*. ^S#f» : »4 9 2 9 7 1 7*. * 
g#fr£4 959060t, KBttlMM 9 720 1 9t, *g4#tfSR5 0 7 8 
9 9 2*. *H1*« : *5 2 2 9 4 8 8**\ ttfflffffJVO 009977f. M 
WflF»0 4 9 3 0 1 1 *fc£ CflwSntV^. 

MMf*4 7 3 4 4 7 8*^, BWH1MM&0 4 5 0 9 2 2*. gWH1liri4 8 0 

o 3 i ^fcifcfli^sftTv^. 

02 (i> ###J 1 ©1iTE#8M8 (3 0 0 -6 0 0 vm) ©UNtOfit'F-flfcSfc^ 
fiaafl (5 0®) C cfcoT^-rESfS/S^JtT-abSo 

B3B, #^-«U2©frffift«*ffi (300~600ym) ©&;£©&-? *tfi*« 
Tm&kffiW-n (5 0®) C iotSt EnSttffl^JTC&So 

B4«. ##^J3©BUlEfr«J3i (300~600ym) 
(5 0®) {-J:^.T^-ri2I®ftffl¥*-eabS <) 

56 93 £ SSJ6T 5 fc eb (DM &©7£Itg 

ffi, Bb*cJM»5|cO«tt«tt«TO»ife-CjWSUfc. 
(a) #&;&DffiT-e©S!UK®^ 
®*^Jg)*0. 2 gSr^»*Si©T-^ -^f (4 Ommx 1 5 0mm) 

F^tzJ^— cAn, o. 9ftfi%^-fk^- H 'J (£&•££*) legist 
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-Av75&g©SfiWl £9J5£Lfco RH»<Z>»flF«:»*ffl»*«r«V^*i:V^ffV^ 
, -?-CDi:^O^'7>^a:aW0 Wl ©<SA»p>W0 ©ffi£ltL§l§\ ^© 

ffi&»;jcSi.H»3tc©l0fflifiS (0. 2g) -CBfeLT, ttJaffTT©%JR<&^ (g/ 
g) .fcbfc. 

(b) i^ftiffiT-C©KiRf&^ 

±!5©^SS2(i. ^ ©HeS H MP SP2 a*, -t©fiiMTSPfrBSnSi5 2 b &-*ft 
^n%LT*J'9, BSPSi52 ai:^SAA-fy3«ASn5- gflP352b 

^7^;U^6f±, flJ*tfiSf£5 5mmCJ&3cSft-C;fc9, o- h35 8©±ffilH§P 

±ISgS P 35 2 b n - h 35 8 © TiSSHS P 35 1 * 4 C J: 0 StirT S r i: C «fc 
0, , $S2©rta5fc, o-h«80rt«i:*«, »*4 C J: o TE^C»»Sn 

TV^ 0 ±K©«J&*5tt, j8ffi7i:, £#R«i9£, ;©S»n«9 0«fC 
teSISn^^ffll 0fc,.Rft1*©£9 1 1 i:£*LTV>.£ 0 

■ 01 ltt, ±E3£«fPJtBf9rt*. ±E£»H«9©*l#flK:»oTJM»rC£6 

jfj^g55fi, ii^xy-i ;u*6JtK, 2®8c7, 3£#RflS9 (oSOiBlO) 
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&SP110tt, Xf>l/^*^*0, 400Xr>j (l©^tS38</m) C 
fsS^ntV^. £fc, 4110O1E olO, *IB1 0 i: 1 5 fc 
©&)B(®©&2tt, *WBRA/<-f ^3fl>T«H3a©*ak»L<*:*J:-5CB 

«J:-5C&oT^S. ^ilO, -Tfcfc*>* R*»»*l 5C#LT, 50g/ 

0 1 1 ©S4#fi8SnTV>.5o 

±C, 5fc*ftl!l&*0. 9g**-Cl*U CI 1 5_tC«9 1 1 * 

JJtV^-e, ««7±C, iilO, ft*|fl&*l 5*J:tflO 1 1 *« 

fflSffl[*»&*», 7*5:/*<li: Life. 

**»»siei 5c#r**3tafiET-e©**»* (g/g) a, r9>^*c* 

SflllE 06L5IO *?rV>, &**MMC 1 5 ftiSliegbfcL 1 2© 
as*. r**j»:*©*j»im: (0. 9 s) -CfifcLTJMJSnfc. 
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3-;u5m 1 «r±l2tr-*-cjpAfflJab. 

0g%50ml©t777X3CAn, 12wt«fl)=3fV7?l f * 
igfifcO. 0 5m 1 S:8&iirf-S. 

*S&R*.MI (ppm) «r*J6fco 

(d) RJRJSS (Swell Rate) 

rtffi»14. lmm(0#5X!(WMr «S12 6mm) CB*»»* (3 0 
0~8 5 0//m»») 0. 358g*Wt1fiLtz 0 JfcWC, r ©%;©©-kSP+:£: 

*>e>, iswE2 5t:cR3eaftfci o. ogcAHtHjciftLt, b«cj: 

0AX«1.0bj6*»**I»*0. 35 8gC^-C5RJRSn, 2 8»M(g/g 

) y*c&*s-e©»**HjeLfc. 28® (g/g) *r©IMft-c«o, !RJR 
XX (g/g/sec) £Lfc, «MK &ffl#*£W5if> WftttatftCfc*. 
±EAXJXtt, m^-h'^AitfO. 2llX.Ift* , J'>^0. 2*4%, 
**bv^*->->A6**J*#0. 0 5*4%, Ift**f)A2*ft*l<»0. 0 
2 5*4%, 'J V»-*SfTy ; e-'J'A#0. 0 8 5*4%, V 7 V 
=e- *Aa*0. 0 1 5*4%%?g»bfcttlSt?'t-*"r**«P?R - CfeS„ 

(e) uaam 

fcfciSffiSttt, J I Sgli£f5-e3 0 0-6 0 0 //mCM tfc«fK(W» 

§§*!)*& 1 5 0fC4 0»RftLfc«, *#**"C*» Lftj6«&^ ') 7 h 
^r^ipjy ^ ill" 5BET (Brunauer-Enunett-Tel ler) 9&3rfe £ <£ & ifc^nin8i£ «fc 
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(f) *»r*# 
(g) 

(##« 1 ) 

7 5^%©*f02£=&:frrST;7 <)Ji>mi- h 'J ^At©*i#:*il8t5 5 0 0 
g »t«I3 7%) C, Pi&Zkffimt LTN. N' - ^ U V 7 ? 'J * 
7SK1. 77g (0. 0 5*^%) *»*S*fc»****»fc. ±B»£* 
aBK#X-e3 0*HB*l«, 0L"C->:J'vW ; S:2**t5->*t 

3 0COfi«Cft*,M 5 5». 5 e>CgJ!fHSILfc„ 

2. 4 gt:L-T^n;utr>i?0. 1 2 g&*JnLfcfcr ±fSS^-|S?Kfrfe 

^?>nfc#*y;H*fi-a-ft:©M*4'ft:<fe : £3 0 0 urn (50Xr>>) ©&81± 
CJfiCf, 1 5 0TC-C9 0#HiIMUe*Lfc. «»«f«:a-^S^«rflJVNT»»L 
, JEC8 5 0 iim**S/^#«LT«r»*»il (A) £#fco ±B«rBtt*» 
(A) (i> ¥J%ifia^S3 6 0 wm-C^o 1 5 0 u m5l588©81rif Zffimo 
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